The nature of mutants induced by ionizing radiation in cultured hamster cells. II. Antigenic response and reverse mutation of HPRT-deficient mutants induced by gamma-rays or ethyl methanesulphonate.
A large series of independent mutants deficient in HPRT enzyme activity, isolated from V79-4 hamster cells (Brown and Thacker, 1984), were assessed for properties which reflect the nature of the genetic changes induced. A total of 88 mutants were screened, 43 isolated from gamma-ray-treated cultures and 45 induced by ethyl methanesulphonate (EMS). Firstly, each mutant was assayed for the presence of protein with the antigenic response of HPRT (cross-reacting material, CRM), using an antibody raised against partially purified V79-4 HPRT enzyme. In a competitive inhibition assay, 31% of EMS-induced mutants were CRM-positive compared to 7% of the gamma-ray series. Secondly, each mutant was tested for ability to revert to HPRT proficiency, either spontaneously or after treatment with the powerful mutagen ethyl nitrosourea (ENU). All except 2 of the EMS-induced mutants reverted with ENU, and many reverted spontaneously, under the given conditions. However reversion was not detected in about 80% of gamma-ray-induced mutants, suggesting that the types of forward mutation caused by ionizing radiation differ qualitatively from those caused by EMS. The EMS-induced mutations are likely to be mostly point mutations, with at least 40% of the missense type, while gamma-ray-induced mutations may arise mostly through larger genetic changes.